Introduction
This paper outlines the construction of a 2012 Social Accounting Matrix (SAM) for South Africa. A SAM is a consistent data framework that captures the information contained in the National Income and Product Accounts, a Supply Table (ST) and a Use Table ( UT), as well as the monetary flows between institutions. A SAM is an ex-post accounting framework since, within its square format, total receipts must equal total payments for each of its accounts. Since the required data is not drawn from a single source, information is manipulated in order to make it internally consistent. This process is valuable since it helps identify inconsistencies among statistical sources. For example, there are invariably differences between the incomes and expenditures reported in national household surveys and the National Accounts. SAMs are economy-wide databases that are used in conjunction with analytical techniques to strengthen the evidence underlying policy decisions.
Section 2 reviews the general structure of SAMs. The first step in constructing the South African SAM is compiling National Accounts (SARB, 2014) and Stats SA's ST and UT (2014) data sources into a consistent SAM framework. This results in what we label as the SUTSAM as it only identifies a single type of labour and a single household. The second step then draws on survey information to disaggregate labour and household accounts of the SUTSAM. Given the diversity and inaccuracy of the various data sources, the initial or prior SAM is unbalanced, as is invariably the case. Section 3 describes the data sources used to construct the unbalanced SAM. The balancing procedure of the SAM accounts is discussed in section 4.
This SAM was constructed in collaboration with the National Treasury of South Africa based on publically-available information provided by Statistics South Africa and the South African Reserve Bank.
General structure of SAMs
A SAM is an economy-wide data framework that usually represents the real economy of a single country. 1 More technically, a SAM is a square matrix in which each account is represented by a row and a matching column. Each cell shows the payment from the account of its column to the account of its row-the incomes of an account appear along its row, its expenditures down its column. The underlying principle of double-entry accounting requires that, for each account in the SAM, total revenue (row total) equals total expenditure (column total). Table 1 shows an aggregate SAM for South Africa (with verbal explanations in place of numbers). The SAM distinguishes 62 'activities' (the entities that carry out production) and 104 'commodities' (representing markets for goods and non-factor services). The activities and commodities are listed in Appendix A. SAM flows are valued at producers' prices in the activity accounts and at market prices (including indirect commodity taxes and transactions costs) in the commodity accounts. The commodities are activity outputs, either exported or sold domestically, and imports. In the activity columns, payments are made to commodities (intermediate demand), and factors of production (valueadded comprising of operating surplus and compensation of employees, the latter broken down by education attainment as discussed later). In the commodity columns, payments are made to domestic activities, the rest of the world, and various tax accounts (for domestic and import taxes). This treatment provides the data needed to model imports as perfect or imperfect substitutes vis-à-vis domestic production.
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The government is disaggregated into a core government account and different tax collection accounts, one for each tax type. This disaggregation is necessary since otherwise the economic interpretation of some payments is ambiguous. In the SAM, direct payments between the enterprises, households, and government are reserved for transfers as reported in the national accounts. Finally, payments from the government to factors (for the labour services provided by public sector employees) are captured in a government services activity. Government consumption demand is a purchase of the output from this government services activity. The SAM contains a number of factors of production, which earn incomes from their use in the production process, and then pay their incomes to enterprises, households, government, and the rest of the world. Indirect capital earnings or enterprise profits are taxed according to average corporate tax rates and some profits may be repatriated abroad. The remaining capital earnings, together with labour earnings are paid to households. Households are broken down into 14 household expenditure groups, 9 deciles and a further 5 representing 2 per cent of household expenditure of the top decile. They use their incomes to pay taxes, make transfers, save, and consume domestically produced and imported commodities.
Constructing the prior social accounting matrix
The initial task in building a SAM involves compiling data from various sources into the SAM framework. For South Africa, this information was drawn from National Accounts, STs, UTs, household and labour force surveys. These sources often use (1) different disaggregation of activities, production factors, and socioeconomic household groups; (2) different years and/or base-year prices; and (3) different data collection and compilation techniques. Consequently, the initial SAM inevitably includes imbalances between row and column account totals. Source: authors' representation of South African National Accounts (SARB 2014).
The macro SAM shown in Table 2 is an aggregation of the more detailed micro SAM. This section explains how each macro SAM entry, expressed in billion of Rands (Rbn) There is a slight difference with UT due to subsequent revisions in the National Accounts. Intermediate inputs are initially disaggregated across activities and commodities according to the shares of the latter in each of the former.
ii (Labour,Activities)…Rbn1,452 KBP6000J: Compensation of employees. There is a slight difference with the UT due to subsequent revisions in the National Accounts. Labour income is disaggregated across activities according to shares in the UT and subsequently split across four educational groups:
'primary' refers to workers with some or no primary schooling, i.e. grades 1-7
'middle' includes workers who have completed grade 10 'secondary' includes workers who have completed grade 12 'tertiary' includes workers who have at least some post-secondary or higher education.
Workers' compensation is drawn from the 2012 Labour Force Survey (LFS) (Stats SA 2013) . Not all activities are covered in the LFS. Appendix B reports the mapping from LFS to activities used in the SAM.
iii (Capital,Activities)…Rbn1,328 KBP6001J: Net operating surplus + KBP6002J: Consumption of fixed capital (Depreciation). There is a slight difference with the UT due to subsequent revisions in the National Accounts. Capital income is disaggregated across activities according to the activity shares in the UT. iv (Net activity taxes,Activities)…Rbn41 KBP6600J: Other taxes on production in all industries-KBP6601J: Other subsidies on production in all industries. There is a slight difference with the UT due to subsequent revisions in the National Accounts. Net activity tax is disaggregated across activities according to the activity shares in the UT. v (Activities,Commodities)…Rbn6,344 KBP6870J: Production account: output of total domestic economy. This is the same as in the ST. Total domestic production of each activity is disaggregated across the commodities that they make according to the shares in the ST vi (Net product taxes,Commodities)…Rbn281 KBP6603J: Taxes on products-KBP6604J: Subsidies on products-KBP4590J: National government tax revenue: Taxes on international trade and transactions: Tmport duties. There are slight differences with ST due to subsequent revisions in the National Accounts. Domestic taxes less subsidies on products plus import duties is equal to taxes on products according to the National Accounts. Disaggregation of the control total (sum of taxes less subsidies on products less import duties) is based on ST shares corrected for import duties discussed below. KBP6600J: Other taxes on production in all industries -KBP6601J: Other subsidies on production in all industries. There are slight difference with UT due to subsequent revisions in the National Accounts. xxxiii (Government,Net product taxes)…Rbn281 KBP6603J: Taxes on products -KBP6604J: Subsidies on products-KBP4590J: National government tax revenue: Taxes on international trade and transactions: Import duties. There are slight differences with ST due to subsequent revisions in the National Accounts. Domestic taxes less subsidies on products. Together with import duties this is equal to taxes on products according to the National Accounts. 
Balancing the prior SAM
The range of datasets used to construct the SAM described in the previous section implies that there will inevitably be imbalances (i.e., row and column totals are unequal). A cross-entropy estimation method is used to reconcile the micro SAM accounts (see Robinson et al. 2001) . This approach begins with the construction of the unbalanced SAM which in our case for South Africa, as explained in the previous section, uses a variety of data from a number of sources of varying quality. This unbalanced SAM provided the initial 'best guess' for the estimation procedure of an unbalanced SAM. A balanced SAM is then estimated by minimizing the entropy 'distance' measure between the final SAM and the initial unbalanced SAM, taking into account additional information.
The balancing procedure takes places in two stages. First, a very detailed SAM was constructed using the supply-use table, national accounts, and additional data for import duties collected. At this stage, the SAM contains aggregate entries for factors and households and is balanced using cross-entropy to create a SUTSAM. In a second stage the labour and household accounts of the SUTSAM are expanded.
Stage 1: Cross-entropy estimation to create the SUTSAM
Starting from an initial estimate of the SAM, additional information is imposed in the form of constraints on the estimation. Various constraints were imposed on the cross-entropy estimation model according to the perceived reliability of the data. In our case, all the macroeconomic aggregates sourced from the National Accounts (as described earlier) were maintained in the balanced SUTSAM. Since the underlying ST and UT are constructed by Stats SA (2014) to support the process of creating the National Accounts and the latter are used as constraints, the Cross-Entropy estimation routine does not have to make large adjustments to the unbalanced SUTSAM. Any adjustments that were necessary are due to revisions that have been made to the National Accounts since the Stats SA (2014) 4 th Qtr 2014 GDP release that contains the ST and UT.
Stage 2: Expanding the balanced SUTSAM with additional labour and household detail
After balancing the SUTSAM, it was then disaggregated across labour and households. Since the SUTSAM is balanced, this disaggregation can be set up such so that it results in imbalances for the household accounts only. We do this by first disaggregating wages and salaries for each activity by education attainment using the 2012 QLFS/LMD survey data. Summing across activities results in total labour income for each education attainment. We then disaggregate household expenditure for each commodity and for each of the other outlays across household income groups using the 2008/9 LCS survey data. Summing across all commodities and other types of outlays, yields total household outlays for each household income group. Total household outlays must equal total household income for each household income group. We use the former as our benchmark for the latter. Initial shares of household income by sources (wages & salaries by educational attainment, capital income, dividends and various transfers) are obtained from the 2008/9 LCS. These shares are then applied to the total outlays of each household income group. Finally, as was the case with the 2009 SAM, the household accounts were balanced using the biproportional scaling method, also known as RAS while holding all other non-household-related entries of the SUTSAM constant. The result is a fully disaggregated micro SAM with detailed labour and household categories which remains consistent with the National Accounts aggregates and as much as possible with the SSA SUT for 2012 as captured by the SUTSAM described above. While a full entropy application would have been possible at this stage, it would have caused the non-labour and non-household accounts to deviate further from the SSA SUT. This was not considered to be desirable. 
